Structural and density functional theory calculated data of three octahedral hexaaquametal(II) ions containing different metals (Cr, Ni or Cu) are presented to illustrate different geometries these octahedral hexaaquametal(II) ions can have. The density functional theory optimized geometries exhibit either a regular octahedral geometry, an octahedral elongated or an octahedral compressed geometry. Experimental structures exhibit octahedral or distorted octahedral geometries, the latter includes octahedral elongated, octahedral compressed and orthorhombic distorted geometries.
Data
Density functional theory calculated data of the M-O bonds of optimized octahedral hexaaquametal(II) ions containing different metals (Cr, Ni or Cu), are given in Table 1 and the respective coordinates of the different structures in Supporting information. The density functional theory (DFT) optimized geometries exhibit either a regular octahedral geometry, an octahedral elongated or an octahedral compressed geometry (see Fig. 1 Table S1 . Crystallographic data (Table S2) as well as EPR studies showed that [Cr(OH 2 ) 6 ] 2 þ preferably exhibit an octahedral elongated complex [9] . (Fig. 3 ).
The data visualized in Fig. 4 show that the molecular orbital energy levels of the B3LYP/6-311G 
Experimental design, materials, and methods
The hexaaquametal(II) ions were optimized with the density functional theory (DFT) computational chemistry program Gaussian 09 [11] using different functionals such as B3LYP [12, 13] , BP86 [14, 15] , OLYP [13, [16] [17] [18] and M06 [19] in combination with the triple-ζ basis set 6-311G(d,p). Input coordinates (without any symmetry) for the different hexaaquametal(II) ions were constructed using ChemCraft [20] . Input coordinates for symmetry constrained optimizations were obtained from the C 1 optimized coordinates, using the "edit, set point group" option in Chemcraft, to change the coordinates to the desired symmetry. A frequency analysis was performed on all optimized geometries to confirm that these structures correspond to minima on ground state potential energy surfaces. Example input files for the DFT calculations, output files and the optimized Cartesian coordinates are provided in Supporting Information. 2 þ ions. The CSD reference code is indicated [2] . Fig. 3 . Illustration of Cr─O bond lengths (L1-L6 in Å on x-axis) for experimentally observed octahedral elongated geometries of selected [Cr(OH 2 ) 6 ] 2 þ ions. Data from references [3] for S1-S4, [4] for S5, [5] for S6 and S7, [6] for S8 and [7] for S9. 
